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UN Sustainable Development Goals 

Goal 11.7: “By 2030, provide universal access to safe, inclusive and accessible, 
green and public spaces, in particular for women and children, older persons and 
persons with disabilities”



The socio-ecological  
approach to wellbeing
- everything matters!

Barton, H. & Grant, M. (2006). A health map for the local human habitat. The 
Journal for the Royal Society for the Promotion of Health, 126, 252-253



“While a new environmental conceptualisation of health 
(Ecological Public Health) might seem a difficult and complex task, 

that is the 21st century’s unavoidable task” 
Rayner & Lang, Ecological Public Health, Routledge/Earthscan 2012 

“Investing in environmental interventions pays off for 
governments; it reduces the transfer of hidden costs from other 

sectors to the health sector.” 
Prüss-Ustün et al., Journal of Public Health 39(3): 464–475, 2017



Martial: the virtues of rus in urbe



Urban parks were first labelled “the lungs of 
the city” in London in the 18th century

Birkenhead Park, Joseph Paxton, 1843 



“A park in the East End [of London] would diminish the annual deaths 
by several thousand, and add several years to the lives of the entire 
population” 1839. 
It will benefit artisans’ and labourers’ health “and that of their families, by 
inhaling the fresh air at least once a week, at a distance from their own 
confined and wretched habitations” 1847

Birkenhead Park opening, 1843 



The artificial conditions of the town produce “a harmful effect, first on (a man’s) 
entire mental and nervous system and ultimately on his entire constitutional 
organisation” – the antidote is pleasing, rural scenery. F L Olmsted 1886

Central Park, New York City – The Bridge, Currier and Ives, U.S. Library of Congress



Prospect Park, Long Meadow



Meadowport Arch, Prospect Park, Brooklyn, Olmsted & Vaux, 1866



Green/blue space is salutogenic
Urban studies from Japan, England, Lithuania, Canada, USA and 
Australia show that having green space near where you live is 
associated with reduced mortality rates, especially from circulatory 
diseases, even when income level is taken into account.



Green/blue space is salutogenic
The famous Mitchell and Popham study:
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Increasingly green 
Mitchell R, Popham F. Effect of exposure to natural environment on health inequalities: an observational population study. The Lancet 2008; 
372(9650):1655-1660



Associated with reducing the difference in 

health between the most economically 

deprived people and those better off.

Green space is also equigenic

Mitchell et al., 2015. Neighborhood environments and socioeconomic inequalities in mental well-being. AJPM 49(1):80–84



Sub-groups by socio-economic deprivation in 34 
European countries

Green space is also equigenic

Mitchell et al., 2015. Neighborhood environments and socioeconomic inequalities in mental well-being. AJPM 49(1):80–84



Many people walk when in natural landscapes –
physical activity has positive effects on physical health, mood and stress 

Potential mechanisms linking landscape and health: 
Physical Activity



Social contact when in natural environments – relieves social isolation 
(a health risk) and may enhance activity or mood

Potential mechanisms linking landscape and health: 
Social Engagement



Potential mechanisms linking landscape and health: 
Attention Restoration

Psychological response to perceiving natural environments 
Attention Restoration Theory (Kaplan & Kaplan)



Independent physiological responses: psychoneuroendochrine mechanisms, immune 
functioning, parasympathetic nerve activity, etc. (Ulrich et al., Hartig et al, Park et al)

Potential mechanisms linking landscape and health: 
Independent physiological responses



The importance of biological pathways
Chronic stress leads to ‘wear and tear’ on the body -

if green space reduces or buffers this allostatic load, it will influence 
physical as well as mental health 

We found we could predict chronic stress patterns in a deprived urban 
population (measured via cortisol) by % green space



GreenHealth: relationships between green 
space and health and wellbeing for residents 

of deprived urban areas
A study for the Scottish Government

Catharine Ward Thompson, Jenny Roe, Lynette Robertson, Peter Aspinall, Mark 
Brewer, Betty Duff, Richard Mitchell, Angela Clow, David Miller:

Universities of Edinburgh, Heriot-Watt, Glasgow & Westminster; James Hutton 
Institute & Biomathematics & Statistics Scotland.



Low green space High green space

Green space measured using Census Wards - includes parks, woodlands, 
scrub and other natural environments, but not private gardens  



Cortisol – vital for orchestrating healthy body functioning around 
the 24 hour cycle 
Its diurnal pattern reflects functioning of the 
hypothalamic pituitary adrenal (HPA) axis –
a steep slope soon after awakening is 
a healthy sign

Measuring stress using salivary cortisol 

© www.scimart.com

© www.wardelab.com

• Cortisol plays a key role in 
responding to acute stress

• A biomarker responding to 
everyday life of participants in 
their usual surroundings

http://www.scimart.com/
http://www.wardelab.com/


% green space in neighbourhood predicts a 
healthier cortisol slope (n=88)
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(CHAID analysis used to 
establish an optimal split of 
43% green space)

Ward Thompson et al., 2012. More green space is linked to less stress in deprived communities. Landsc Urban Plann. 105, 221–229 
Roe et al.. 2013. Green Space and Stress: Evidence from Cortisol Measures in Deprived Urban Communities IJERPH 10: 4086-4103 
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Men and women have similar patterns and levels of cortisol in high green space 
(green line) but
different in low green space (black line): men are classically stressed , females are 
more exhausted.   
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Roe, J.J., Ward Thompson, C., Aspinall, P.A., Brewer, M.J., Duff, E.I., Miller, D., Mitchell, R., Clow, A. 2013. IJERPH 10: 4086-4103

Higher % green space > healthier cortisol 
pattern in men and women, but low green space 

> different patterns of stress



Green space and social wellbeing
Higher levels of green space in the neighbourhood were linked with a 

sense of place belonging, and both predicted lower stress

Ward Thompson et al., 2016, Mitigating stress and supporting health in deprived urban communities: the importance of green space
and the social environment. International Journal of Environmental Research and Public Health 13(4): 440



Green space and gardening
Access to a garden or allotment also predicted lower stress and was 

linked with place belonging and social connectedness

Ward Thompson et al., 2016 International Journal of Environmental Research and Public Health 13(4)



Vitamin D – essential for healthy bones, important for pregnant and 
breastfeeding women, babies, young children and older people. 

Other possible mechanisms: green space encourages 
outdoor activities è more Vitamin D and better 

circadian rhythms



Green space and reduced air pollution
Gases and particulate matter can be filtered by vegetation: living in 
greener areas can lower exposure to air pollution (Dadvand et al, 2012) 



Green space mitigates urban heat island

(c) Anindito
Mukherjee/Reuters

Excessive heat can be very damaging, even lethal, for health
Green space offers shade and helps reduce the demand for air 
conditioning, all particularly important for low-income groups, especially 
children and older people (Jenerette et al, 2011)



In Israel, UK and Lithuania, positive associations found between surrounding 
greenness or close access to city parks and babies’ birth weight or level of 
gestational development at birth 
(Agay-Shay et al, 2014; Dadvand et al., 2014; Grazuleviciene et al., 2015)

Pregnant women and healthy birth outcomes 



In a study across Britain, older 
people (aged 65+) living in an 
environment that makes it easy 
and enjoyable to go outdoors 
were more likely to be physically 
active, healthier and more 
satisfied with life.

Sugiyama et al. 2009. Associations between 
neighborhood open space attributes and quality of life 
for older people in Britain. Env & Behavior, 41, 3-21

What might encourage 
us to get out more?



Does closeness of green/blue space make a 
difference for older people? 

Do you live within 10 minutes’ walk of 
a local open space?
In a UK study, older people (65+) who 
lived within 10 minutes’ walk of a local 
open space were twice as likely to 
achieve the recommended levels of 
healthy walking (2.5 hours/week) cf. 
those with more distant local open space. 

Such older people were also more than 
twice as likely to be satisfied with life. 

Ward Thompson, C. & Aspinall, P. 2011. Natural environments and their impact on activity, health and quality of life. 
Applied Psychology: Health and Well-Being, 3 (3), 230–260



Mobility, Mood and 
Place (MMP) has 
explored how places 
can be designed 
collaboratively to make 
mobility easy, enjoyable 
and meaningful for 
older people. 

Our latest research project with older people

www.mobilitymoodplace.ac.uk

Mobility, Mood and Place is funded by Lifelong Health and Wellbeing, a cross-council 
initiative addressing the challenges and opportunities of an ageing population. 



To envision places, from homes to public spaces, which are 
inclusive, that are truly enabling and inspirational for older 
people, we must include older people in the design process.

Co-created Environments



Castlefield, Manchester 

Image: Pennine Waterways 

Hackney Wick, London

Remote rural Scotland

Image: Lisa Johnson

Image: Lisa Johnson

Edinburgh and the Lothians

Image: Historic Scotland



Image by Masters students Rosanne Knight, Stephanie Sharpe and Jonathan Phillips 

Four key qualities of place that 
really matter to our participants:
access for all
access to nature
access to others
access to light

Brookfield, K. et al. 2015. The home as enabler of active lifestyles among older people, Building Res & Inf. 43(5): 616-630 





Environment and affect: measuring mood

We’ve been working with older participants to test neural 
imaging and ethnographic approaches to understanding 
emotional response to different environments



Real-time emotional responses to place during short urban walks:
1. Measuring EEG outputs 
2. Ethnographic study - walking interviews
3. Mixed methods – case studies of EEG outputs



In our study with older participants, do we get different 
patterns of brain activity response in different environments?

Urban Green

Urban Quiet

Urban Busy



Low Beta Activation Over Time
transitioning from Urban Busy <> Urban Green

Low Beta is associated with alert states or directed attention.



Potential explanation for certain findings: Restorative Environments

Directed Attention: busy urban 
environments demand our directed 
attention – we become cognitively fatigued

Involuntary Attention: the ‘soft fascination’ of 
nature engages us effortlessly and restores our 
capacity for directed attention 

Attention restoration theory: natural environments are particularly good for restoring 
depleted attentional reserves, and maybe lower stress and improve our mood

Neale, C., Aspinall, P., Roe, J., Tilley, S., Mavros, P., Cinderby, S., Coyne, R., Thin, N., Bennett, G. & Ward Thompson, C. 2017. The ageing urban 
brain: Analysing outdoor physical activity using the Emotiv Affectiv suite in older people. Journal of Urban Health 94(6): 869-880



We have mapped life-
course environments 
for the 1936 Lothian 
Birth Cohort, using GIS 
to integrate 
longitudinal 
environmental 
measures with 
cohort data

Environmental histories: the influence of place 
over a lifetime

Mobility, Mood and Place is funded by Lifelong Health and Wellbeing, a cross-council 
initiative addressing the challenges and opportunities of an ageing population. 



A Civic Survey and Plan for the City and Royal Burgh of Edinburgh, Abercrombie, 1949

Examples of environmental data found during our archive visits

Mobility, Mood and Place is funded by Lifelong Health and Wellbeing, a cross-council 
initiative addressing the challenges and opportunities of an ageing population. 



Medical Officer of Health 
reports
Source:  Lothian Health 
Services Archive

Mobility, Mood and Place is funded by Lifelong Health and Wellbeing, a cross-council 
initiative addressing the challenges and opportunities of an ageing population. 



Cherrie, M, Mitchell, R, Shortt, N, Taylor, A, Redmond, P. Ward Thompson, C, Starr, J, Deary, I and Pearce, J. 2018. Green Space 

and cognitive ageing: a retrospective life course analysis in the Lothian Birth Cohort 1936. Social Science & Medicine 196: 56-65

Environments across 
the lifecourse

Features of the 
environment - such as 
the availability of public 
parks - can have lifelong 
positive associations 
with successful ageing, 
and in particular with 
better cognitive health in 
later life



Green space & cognitive ageing

No association with change in cognitive test score 11-70

Positive association with change cognitive test score 70-76
• Childhood a particularly sensitive period: affecting 

cognitive function trajectory in later life 
• enhanced by green space in adulthood
• Strongest amongst women, & low SES

Cherrie et al., . 2018. Green Space and cognitive ageing: a retrospective life course analysis in the Lothian Birth Cohort 1936. Social Science & 
Medicine 196: 56-65

Cherrie, M., Shortt, N., Ward Thompson, C., Deary, I. & Pearce, J. 2019. Association between the activity space exposure to parks in childhood 
and adolescence and cognitive aging in later life. International Journal of Environmental Research and Public Health 16, 632



Green space & mental health in older age
Anxiety and depression – green space influence over the lifecourse

• influence limited to most socially disadvantaged neighbourhoods

• green space during childhood makes a difference

• For anxiety, every decade of life near more green space makes a 
difference in older age (over 70yrs)

Pearce, J., Cherrie, M., Shortt, N., Deary, I. & Ward Thompson, C. (2018). Life course of place: a longitudinal study of mental health and place. 
Transactions of the Institute of British Geographers 2018;00:1– 18



What about people with no good childhood experience 
of nature or green/blue space?



What can we learn from other kinds of longitudinal studies?  
An environmental design intervention in woodlands near 

deprived urban communities



Southwell, K., Roe, J.J. and Ward Thompson, C., OPENspace Research Centre. 2013. Enhancing the Woodland User Experience: a 
toolkit for assessing Woods In and Around Towns. Edinburgh: Forestry Commission Scotland.

How does design encourage or deter new users?



Does good, inclusive design increase woodland use or are 
additional social interventions needed in these very deprived 

communities?

Southwell, K., Roe, J.J. and Ward Thompson, C., OPENspace Research Centre. 2013. Enhancing the Woodland User Experience: a 
toolkit for assessing Woods In and Around Towns. Edinburgh: Forestry Commission Scotland.



What is the impact of urban woodland improvements on 
deprived communities’ mental health?

Three woodland intervention sites and three matched ‘control’ sites

1. Physical woodland improvements (management of vegetation and litter, new 
paths and surfacing, benches, more attractive entrances, etc.)

2. Increased promotion in the community (led-walks, family fun days, art work)

Catharine Ward Thompson, Richard Mitchell, Jenny Roe, Peter Aspinall, Steven Cummins, Andrew 
Briggs, Alastair Leyland, Eva Silveirinha de Oliveira, Sara Tilley, Aldo Elizalde, Willings Botha



This project was funded by the National Institute for Health Research Public Health Research (NIHR PHR) Programme (project number 10/3005/18).
The views and opinions expressed therein are those of the authors and do not necessarily reflect those of the NIHR PHR Programme or the Department of Health.

Physical Changes to WIAT Woodlands

Before changes 
(Baseline 2012)

Physical 
interventions
(March 2014)

Construction
(2013)



Social Engagement (Summer 2014 – February 2015)

This project was funded by the National Institute for Health Research Public Health Research (NIHR PHR) Programme (project number 10/3005/18).
The views and opinions expressed therein are those of the authors and do not necessarily reflect those of the NIHR PHR Programme or the Department of Health.



WIAT PROGRAMME

Environmental FactorsIndividual Factors Proximal Outcomes Distal Outcomes

Personal 
characteristics:
Age
Sex
Ethnicity
LLTI
(Life events)

Social and 
economic 
factors:
SES
Employment 

status
Education
Household
composition 

Access to car
Dog ownership

Physical changes to 
environment:
Clearance of rubbish 

and signs of vandalism
Improved access paths

and trails
Vegetation cleared, 

planted, managed
Signage improved 
Entrances marked

Social changes to 
increase awareness of 
woods:
Led-walk programmes
Leafleting 
Community event days
Management and 

conservation  
programmes

Enhanced environment
Woods more accessible Woods more 

aesthetically attractive
Woods feel safer to use
Woods well maintained

Social support for environmental use
People know more about local woods
Community engagement in decisions 

about woodland management
Supervised community activities in 

woods 

Health 
outcome
Lower 
stress levels

Health-related 
outcomes 
Physical activity 

levels increase
Connectedness 

with nature 
increases 

Better    
community 
awareness/
cohesion 

Behaviour outcomes
People visit woods  

more often
People take greater 

pleasure in views of 
woods

Silveirinha de Oliveira et al. 2013.. BMJ Open 2013;3:e003648.  This project was funded by the National Institute for Health Research Public Health Research (NIHR PHR) Programme (project number 10/3005/18).
The views and opinions expressed therein are those of the authors and do not necessarily reflect those of the NIHR PHR Programme or the Department of Health.

Conceptual model



 

 

    

 

  
 
 
 
 
 
 
 
 
 

 
 

   

 

 

     

 

  

Urban green  
spaces  

and health 

WHO European Region report 2016

An update of evidence on the health 
effects of green spaces and a toolkit 
outlining an approach to measuring 

adequate green space

www.openspace.eca.ed.ac.uk

@OPENspace_rc





So what types of green space does a city need?
Nearby greenery, easily visible from most places

Important for mood, stress relief and mental restoration
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So what types of green space does a city need?
Nearby greenery, easily visible from most places

Important for mood, stress relief and mental restoration
Small or private/semi-private green areas at local scale

For children’s play, schools, older people, outdoor living, gardening, etc.
Green infrastructure networks

To make active transport enjoyable, attractive to get to all parts of the city
Large parks and natural areas, readily accessible for all 

For sports pitches, active recreation, big family gatherings, environmental 
education, nature study, biodiversity



Where does a city need green space?

Green space close to where you live and work and play





www.openspace.eca.ed.ac.uk

@OPENspace_rc


